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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 117(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on April 
10, 2006 has been entered. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1, 2, 4, 6 and 7 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Nye et al. in view of Collins. 
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Regarding claims 1 and 6, Nye et al. teach a method for selective electroplating 
an interconnection pad, the method comprising: forming a titanium-tungsten (TiW) layer 
(column 6 lines 47-55) over a passivation layer on a semiconductor substrate, said TiW 
layer further extending into an opening formed in said passivation layer for exposing the 
interconnection pad, such that said TiW layer covers sidewalls of said opening and a 
top surface of the pad; forming a seed layer (column 6 lines 47-55) over said TiW layer, 
selectively removing portions of said seed layer (column 7 lines 35-37) such that 
remaining seed layer material corresponds to a desired location of interconnect 
metallurgy for the interconnection pad; and electroplating at least one metal layer over 
said remaining seed layer material (column 7 lines 55-67), using said TiW layer as a 
conductive electroplating medium. Further, Nye et al. teach the copper seed layer is 
patterned by depositing a blanket layer and subtractively etching it using a resist mask 
(column 7 lines 35-37). The solder is then selectively electroplated on the remaining 
seed layer in the subsequent step. 

Nye et al. differs from the instant claims in that the reference does not explicitly 
teach electroplating a metal without a photoresist mask. 

However, it is well known in the art to selectively electroplate a metal without a 
photoresist mask. For example, Collins teaches a method of depositing a first 
conductive material on the workpiece to form an electrically conductive contact layer 
that conforms to submicron recesses in the workpiece and then disposing a second 
conductive layer on the contact layer to form a seed layer. The method also includes 
forming a contact region around a perimeter portion of the workpiece that is defined by 



Application/Control Number: 10/707,047 Page 4 

Art Unit: 1753 

an exposed portion of the contact layer extending radially inwardly from an edge of the 
workpiece. The method continues by electroplating additional material onto the seed 
layer in a plating process that includes engaging an electrical contact directly with the 
contact region and applying a current directly to the contact region in the presence of an 
electroplating solution. (Column 3 lines 36-51). The first layer 110 can be a barrier 
layer composed of tantalum, tungsten, a titanium-tungsten alloy, or other suitable 
materials that provide good adhesion to the dielectric layer 104 and inhibit migration of 
bulk fill material to the dielectric layer 104 and/or the substrate 102. (Column 5 lines 16- 
20). Collins further teaches the seed layer is photolithographically patterned such that 
the remaining seed layer material corresponds to a desired location of an interconnect 
opening (Fig. 6C). The workpiece in Fig. 6C with the patterned seed layer is 
electroplated using the TiW barrier layer as the conducting layer (column 7 lines 63-64). 
The electroplated metal would inherently encapsulate the exposed outer sidewalls of 
the seed layer, since the structure of Collins is the same as that of the instant claim. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the method of Nye et al. by electroplating a 
selected area without a photoresist mask as taught by Collins, because a skilled artistan 
would have recognized that metal is electrodeposited only onto the seed layer when 
using a titanium tungsten barrier layer, thus electroplating a selected area without a 
photoresist mask as taught by Collins would be a suitable alternative method for 
selective plating of an interconnect opening. 
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Regarding claim 2, Nye et al. teach the seed layer further comprises a Cu/CrCu 
layer (column 6 lines 47-55). 

Regarding claim 4, Nye et al. teach removing portions of said TiW layer not 
covered by said at least one metal layer following electroplating thereof (column 8 lines 
24-27). 

Regarding claim 7, Nye et al. teach the passivation layer further comprises a 
photosensitive polyimide (PSPI) layer (column 7 lines 7-11). 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nye et al. 
in view of Collins, and further in view of Love et al. 

Nye et al. and Collins teach the method as described above in addressing claim 
1 . Nye et al. also teach that nickel can be used in addition to copper (column 10 lines 
15-18) for bonding the CrCu layer and the gold layer (column 4 lines 35-38). The 
difference between the reference to Nye et al. and the instant claims is that the 
reference does not explicitly teach electroplating a nickel or the gold layer. 

It is well known in the art that nickel and gold can be electroplated, and that the 
nickel and gold layer are deposited between the copper and the solder material. Love 
et al., for example, teach that the nickel layer acts as a barrier to any solder-copper 
chemical interactions (column 9 lines 33-25), and that gold is plated on the nickel layer 
to protect it from environmental corrosion and attack, since the nickel layer is 
susceptible to oxidation (column 24 lines 66-column 25 line 2). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the method of Nye et al. and Collins by electroplating the 
nickel layer followed by the gold layer as taught by Love et al., because plating the 
nickel layer prevents any solder-copper chemical interactions and plating the gold layer 
on the nickel layer protects it from environmental corrosion and attack. 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nye et al. 
in view of Collins, and further in view of Srivastava et al. 

Nye et al. and Collins teach the method as described above in addressing claim 
1. Nye et al. also teach using an electrically conductive layer 60 (figure 3) to form the 
interconnection pad. The difference between the reference to Nye et al. and the instant 
claims is that the reference does not explicitly teach the interconnection pad comprises 
of aluminum. 

Srivastava et al. teach that the interconnection pad can be composed of copper 
or aluminum metal pad or line (column 2 lines 36-39). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the method of Nye et al. and Collins by using the 
aluminum pad of Srivastava et al., because aluminum is a good electrical conductor and 
is well suited for forming the interconnection pad. 



Response to Arguments 



Application/Control Number: 10/707,047 



Page 7 



Art Unit: 1753 

Applicants 1 arguments have been considered but are moot in view of the new 
ground(s) of rejection. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luan V. Van whose telephone number is 571-272-8521. 
The examiner can normally be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on 571-272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 
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